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(54) PLASMA DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the wire 
breakage, separation and overturn of partitions at a 
baking process, and provide highly finely formed 
partitions ensuring a high yield by specifying the line 
width, pitch, height, top surface width, half-value width, 
bottom surface width, thickness of a buffer layer, 
thermal expansion coefficient and glass transition point, 
of the partitions. 

SOLUTION: This plasma display panel has a buffer layer 
10 formed on the rear glass substrate 9, and partitions 6 
thereon. The partitions 6 have a line width L between 1 5 
and 60|om, a pitch P between 100 and 220^m and a 
height H between 80 and 170ji,m. The ratios among the 
top surface width Lt, half-value width Lh and bottom 
surface width Lb of the partitions 6 are taken to be 
Lt/Lh between 0.65 and 1, and Lb/Lh between 1 and 2. 
The thickness of the buffer layer 10 is taken between 3 
and 20jxm, and the material thereof is glass having a 
thermal expansion coefficient (a)50-400 at temperatures 

between 50 and 400° C is taken to be between 70 X 10-7/° K and 85 x 10-7/° K. The material 
contains 10 to 60wt.% of bismuth oxide, and the total of the contents of lithium oxide, sodium 
oxide and calcium oxide equal to or less than 5wt.%. The glass of the cushion layer 10 has a 
transition point between 470 and 580° C, and a softening point between 470 and 580° C, and 
contains fillers by 5 to 40wt.% of a total inorganic content. 
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. 3j-'Jrf-7— , ^'Jv-Sr^rrskco (B) 



[0069] 3e^ra®^fc<oi:UTa. (d)^* 

WT*m.*:&fr$hi><r> (E) ^yyj/'7/«&ll 

-5-X)\s7 4r yllXf/l'itfJbl.. 
[0070] #3MH(C:fcVvCfflV>*fflaKttJ«4Hi. ±IE 

[0071] mtft^y?-t Lxa. mm-mm^t®, 
msGZ-kfrfzitarmx'. ^^wm^mtLx. * 

yi/-h. L> V— K n -7nC^ 

r ^i; u _ h ^ yrobVl/T? yi— k n-y^-zp 
7?>Jl<— K sec-r^T^'Ul'-h, sec- 
yf-^T^'Jb-h, W y-7"f-^Ti?Ul^-h. te 

Vis— l-^&JV^i/JVTVW—Y^ /ij-bo 

*7nnfy^7^yi/-h, 2 - 1 b'ndr 
7VV-Y. -tVX—JUTrVls—h* 2-bFndfv 

^^7^'JWh, ^'J^'Jlz-h. 2-^ 

U—b. *??7X3W<yi-)VT-7Vl'—b* 7*S* 
yxf^7?'Jl/-h. Xf>TU^T^ Ul"- K h'J 
7nnif^7; i Jl/-h, T y ;Ht ^ 

r^yu— k l, A-y-yyitTt-iWT-rvu— 
v. l, 3 -y^uy^y 3-/^*7*:? yu-— x^- 

Uy/'j3-y|,y7^ yi— yxfl/^'ja-^ 

^'r^ by xti/y/ y y 

^yxf-i^y^y a~)V ! JT9W~V, i?^y? 
x y x y b -;K^t7^ y i— h , ^x y x y 

1 — JU*zS b h'odf^^.^^Ty' 'J K ^'hW 
n-^7nnyfN7 7^ y h , ^y-feo— j^JT 
K ^b^rWti^^a's.dfiy/^T^yi'- 

h , yf-^^ y n r ^ y i^— > . bv 
y ^ y r? -jv *jt ^ y h , ^ y ro tr v y ^ y n- 
;w>-"r^ yiz-h. h y -tn-^y'7? y h » 

h V*j-n->\s7"u^yh y VU—b. T? V)VT 
7xy^yXf^7?Ul/-h, ^yy>7^ y 1/ 



(8) 
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mm^lzMMl-tz^S-?-. «>L<1±. xfi/y, P - 

^v-rnbVt^hU^h^^^^V, l-t'^-2-b' 
□ UKV. N, N, N' , N ' -y-hy (2-bKn* 
is— 3 - * ^ 9 'J adf i^T n bVl- ) ;K 'J i^n b k 

& tz a 2 ma±.&mi-& zbtfix-zz. 

y&. -rvAym, 7v;i«, b^pgL ^^«Cix 

[ 0 0 7 3 ] Clti^^y *7Xtei: 
S96tt«#<0»(c*tl.-C. 5-3 0S*%*«#* U\ 

cwa^igfflTtt. >*9-y<mmt<r>wk>. m\m. 

[0074];^ yy-i: LTtJ . *-U h'-Zl^T^n— 

;* ? ? 'j/HSixf;^*, a f-zuxf-i^ yfi 

[ 0 0 7 5 ] «fi*OKi«-SSRZ»&i* s r* 
ft^ftfiO -5 *>^-& < b i> 1 LT»S>ilfc:* U 

cOJS^ttO^ *A&iJ- I. £ b *^'T-# £ . 

[0076] txn. ?F$m*/i> 

#ymw*mim*#m&t& zbizx^x. mmk 
cr>mmmm±.i-&zttfx'%z>. T-m%\Jiivi$y®.<r> 
Mtm&mtLxit. r?v>m. *?T?v>m. 4 

??yW. ^DbvK, vWvR. 7?;H, 

mm. tM*ztib<v8^mcZtfi>ifhtii, 
[0077] z\o Lxm^titimmizxji-tf^yji-mm 



(AV) (i50~180, $6t:«70~140<0ttffl 

mzm-mM&vmT-t&xo iz% ztzfrmmmmm 

[0078] ULL^Lfc. )K'j7-tL<li*iJrf?- 

zzbizx^x. mK&z^my&tf u -?-*?<mm. 
*vzf-?-b Lxm^&zbtfX'^h* nt LV^SJE 

[0079] >I<7)J: o 3r«S£:t 'J d-e—^sKU v-t 
[00801 ^'J i^/^Sr^-TSxf-^ytt^t&fttffc 

Visits ^Dh-^/'Jyy/PX-f/K ?Ob 
[0081] 4Vi/T*-bm$:m-2>Ju^Uyti?Fm 

[0082] *7t, yvz/^vm^visT^-vm* 
^^^vy^mmvcsw^r? v>m?u?j 

/k^^WtL-C 0 . 0 5-1 t/I^SJIfWillS-e'S 

zbtmtu\ 

[0083] S^tt^-X h 4>OiS3fett--K 'J "7- . jS3t 

5~3 5aa%-C»6it**iff*Lv^ i<0«H^ 
Tit. ^-V»«*CfBTI6«>U<(i, >^->-co?kO 

[0084] %££Mifi*!|fc LT^ftftfi^fiflJt UT . 

Kyy^xsy. o-^yVAiv^MMW^^. 4, 

4-t'X(y'^f^7Sy)^y/7i/y, 4, 4- 
b'X ( i/x-f-;l^T 5 y ) <y/y x/V, 4 , 4 - : J9 
DD^yV7i//, 4-'sy > /-j;l-4-^f^y7 
x-;^hy, yXyy'y^hy, 7/^U/y. 2, 
2-y'Xh3ryr-bh7xyy, 2, 2- : JXh*is- 
2-7i-*-2-7i-mb7i/y, 2-bh' 



( 9 ) mmW- 10-188825 



rsy-4' - ; tii'7 ; f | jy7'fn7xyy, f-^-t 
yh>\ 2-y^-/H-;t d r-9-yhy. 2-ynvj-tt 

tt^yyy . KyiS)\> : Jxi-)Vdr-5> y- 

/K ryh^^yy, 2-t-y^-)vryYy^jy. 
2-rs^7vh7^yy, ys-yn/iyryh^ y 
ryfny, ^yxryhny^ isK.yyx^u 
y. xt-vyryvuy^ A-TW^y^fVT^h? 
i/y. 2, 6-t'X (p-ryh'^yyjfy) i'y* 
n^^yy, 2, 6-b*X (p-T^H^y^'Jr 
y) -A-*^)Vis7W^*!rJy^ 2-7x^- 
1, 2-y^^>—2- (o-^N^^^-;U) 
^v-a, l -7i- )V-ynnyV^y-2- ( o- 
Xhdfi^/M<-/P) ^Nry-A. 1, 3-y'7i^- 

-Tunyyyjsy-2- ( o-xh^j^/i/^A-) it 

1 -7i- jU-3-Jih^iy-y°riJ-<yb V* 

y-2- {o-s<yy4)V) 5b5-yh 
y. 2-jf^-ti— [4- (y^-/i-^-:t) 7x-/H -2 
-t/py^-yy-l-rn^yy, -)-y?\syxjuft— 
;^o5>f h\ dfyu^;^-;u^o5-f h\ N-y 
i-;W7^'JKy, 4, 4-7Vt'^-<y7'fn- 

M>/K y'7x-;l/y'X;l/7 -f b\ LyX^-TY— iVis 

xfryiY^ h U 7x-WX7 -f tiyyr—*; 

y. wmmmm. hvyo^y^-)ux;u^y. a& 
it^yY^yaxif^yy, x^vyxiv—tczoft 
•&7m<7)-&mtTXa;l>\iyM. Mix^y-^TSV 

c o o 8 5 ] xn-smmte. u o . 

o . i-i5 mm%x'9> h , m^mm^s.t^^-tw 

[0086] ^hSUSIRffJSraanrtS £ t fctfSjrT* 
tfflSMtfcBSitU «TX^7 hit. ©»«B. Btf(ft£*< 

rsyT-hy^m. *-9-y-fyay&fl. 

*k 7sy^hyim ryh^yy^-fk-jirt^ ^ 

yV7xy>-^-ft-^!H5, y7x-^y7y7^"Jl/-> 
Lfc*&t= «, . ffi0&SK^KtKJHtt>(c«# WCS5BH 



[0087] mmRmvmw±ti9ximz*ti, 

TO. 0 5~10I1%A»'MU\ 0. 0 5S*%Iil 

J: I 3»4U<«0. i~8«a%-c*s. 
[0088] W1S^m*^'5:S^h«Sli8bCTJ«oasairtra 

[0089] *lfflHfc:tJ^T, KlttWK : Hc*iii« p 
b, Fe, Cd, Mn> Co, M g&fc*<0:£JSfc il/l? 

X'l-XhWMtifiSlX'ytWkL. ffcflrc*&<>&r*l§6- 
if hi. z<nXo%%.&ZW5±-r&tztbt l z < £fc<m£Wi 
tuLxy>Uk$:®£ti£\tiWt U\ m^t£%& 
Mb tT(i, h V Tf-)Vtt&Mtmt L<m\^t>tl 

1, MJTy-iWfc**fcl/Cli, IJ^/hyr/-* 

t- < fflv > htli . £ OD+TfcWC^yV h 
'J 7/-^Wt#ffltS . *«HHt=*i ^Tffiffl Ztl 

l-2 4B*BI«»rS. ««Hft. »iL<li20-30 

xiTx-^fmMLxmmtrmm^x h vrv-Mm 
( sssftM/tMKa? ) « o . 05-5 
[0090] ti!Sffl{±. «a*nd±sii-6«:«>{ca5aDS 

«^JOft*^Jt tT«, 2, 4-^X^H-* 

Jfifyhy, -< y7°Dbv^3fdf-9-yhy, 2, 3-b* 

y. (4-^1^75 7^^) i/^o^7y, 

2, 6-b'X (4-^^75 7^/1/) >-yn^ 

wy, 2, 6-b'x (4-^y^Tsy^y-r 
-4-yf-;P^yu^df-9-y y, st7-^by, 
4, 4-b'y (vx^-;i/r5y) -^yV7xyy, 
4, 4-b'X (^-y^/PTSy) 4, 4-b' 

x (^"x^-;prsy) *;Wy, p-y^Wiyy 

ytsyfw vyy p-^wsy^yy'j 
fy^fy/yy, 2- (p-yyws77x-;n' 
-i/y) --ivi-y h^-ry-;K l. 3-b"x(4- 
yyws/^yf^) 7thy, l, 3-^;w^ 
;w-b'x (4-^iWSycyfyi') r-fehy, 

3, (7-yIf;l/7S777'J 
. N - 7 x-yl^- N - Xf ;l/X^ S y , N 

-7x-;n^/-;i/7Sy, N-h'j^'x^y— >u 



(10) ftmW- 10-188825 



7sy. N-7i-;px^y-^75y, i^^-rs 
5;K 3 - 7i-*- 5 -O-V-f /Uf-5j-f h 5 V— 

j*S3tttfiR^t=»u-ca«o. 05-1011%, 

l < a o . i~i ofii%T-j>^» . mmm<?>m.tf'j>- 
tt%mii&m*fa±.is^hm&fi3mzivf. mm 

too9i]4fc. mmn, nm&zm&iiLx 
mmt>mmzm< wssmt&mt&mi-iz. 
h . z (om&ammiomnmn 3-10 mm%mtt 

&ZbWX'%&. 

[0092] m&m±Ml*. «#i^)5R^£ttft±i3 J: 

<omti:ffi±L. mrx^ hit. mmm. »mmm^ 
*-v*»4fc*>fc8siiis*i4. m&mjUvwm&M* 

Mb LX\Z. tHnJf-yy, b Fo^y yco^yxx-f 
/MM9>, N--^DVy7x-/P7Sy i 7z^f7y 
>\ p-t-y^-;PXr-r3— ;K N-7xz/i/f7f^ 
2, 6-y-t-7 r f;P-p-^f;>7iy- 

0. 0 l~6fi4%T'S>-5. 

[0093] TmmcommjftMb urn. =jy^vy 

^ U -fe 'J >-=5r fc'#*ff . 

[0094] ffiHUftifcffJkt mmiza^h?-? 
j$m&ft<om\:*W}<ti*bitzm\iZti&. mim&m<r> 

BMtWtfAb LX2, 6-iS-t- 71-tV- 

— ;K y^-;Hkt h'o^f v-T-V-;K 2, 6-^-t 

-4-xf/i/7iy-;k 2, 2-^f-i^y-t'x- 

(4-^f;H6-t-7'f/l'7xy-;H , 2, 2- 
^f-U-y-h'X- (4-Xf^-6-t-7"f;l/7xy 
, 4, 4-b'X- (3-^f-;l^-6-t-yf-;W 
7i>/-;H , 1, 1, 3- h'JX- ( 2-^^-6 
-t-7"f/l-7xy-^) , 1.1, 3-HJ.X- (2 
-yf;L--4-t KnJf>-t-7"f;l,7i-;l-) ~7-9 
b'X [3, 3-b'X- ( 4-t Fodf^-3- t - 
/f^7xx;K 7"f'j7^7y7K] y'yrJwHX 
7^K y'77'J;Wy'7Dh^f-h, b'J7xi/l/ 
*X7 r-f h%b'-t)mft>tl&. 

[0095] wMm±M&mnr6*te* zcomnmz 
SfcDnaa, ^.-xh4»tc, jifit. o. 001-1 



nm%xb&. 

[0096] i&wwBXifri-x hiza, mmco^m 
*a®ufcv**£, ^wgmtoiLxMw zcob* 
mmzti&^mmmb lt«±, ^fjwsov^. if 

/MrnV;l-<7\ 7f;Hrny/l/7. ^<f-;l^xf-/Py-h 

y. i?***ry. r-fef-y, y^oMtyy, jyy-a 

f h7tHD77/, i JX+)VX}V7it*i' 
K, r-7"f07^h/> yotO-fe'y, 

[0097] ^r«Wt«-<0JHSfs(8i: ii, S3tefc«fc 9@3fct£ 

5XS^JLt2M^LJtf^, 5 0-1 0 0X^1 — 3 0$* 
[00983 *5ftWt=*3*t*JB©f4W3«3£*±, HRWfc 

< , «5£ttB3^s#^jfcftTfT 3 ; b 

h±.X'imXfoZ>. ftlZ. 3 5 0-6 5 0 n m«S5H4« 
(36 5nm) tL<iigH (4 3 6nm) T'OStW 
[0099]**:, 3r*W£*b&%«B»fc±oTS^Lfc 

gajtrs^t mk<nft*^msmv>Mzmm-h z. t 

[0100] i^ffiJlffl^-x hfe J:VHMffl!S7t14^.- 

[0101] ^-^ hiosfw^nnnaa^, * 

TjUtliS^tL^* 5 , -e»IEH{i2 0 0 0 — 2 077 cp 

s (-tyf- ■ x-bt. muttfyxmrn^m 

9 v -yeammimtzx t y n- h^ti? a 
(i, 200-5000cpsW4U\ x^u-yep 
mmximmtfiLxmm 1 0-2 0AtmSr#swi, 4 

0 0 0 — 2 077c p s##f£ LV>. 

[0102] w^w^^HHMBaatett^-^ h^ffiiKic 

JWUiWKr^^-VSSafiU. «7X^y hlfcW^-y 
SrSHftKiR fe»{=U, «3KfflOiSe3l»*l6 

[0 1 03] ftf*:Wt«, JS^^-Xhii, 5 0 um 

m^-com^mx-mi^Lfz^ymmmmi)^ o%&±X'h 
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«fKuv-3 i o i pc) *m^xm%.htzi><?rch 

ft. 

[ o i o 4 ] act. sgwiffl^-x his XT/mmt^- 
co 1 05] tf7xmx. s $-t7$. v7xcomfc±i,z. m 

SfJIffl^-* b £ 5 — 3 0 m m<7)m&-X"&fi-?& . WPffi 
■fimtLXte. A7V->Qim. a-*— , 

£fi d Z t WX'% ft . iffl^aiSi: LT v Vi] y T 

^h^f^y. t*x/P MJ x h 7 >\ h'JX- 
( 2-X h^v-xh^) t'^7y, r-T'y^h* 

v-roeyp) b>j*h*i^5>\ r (2-rsyif 
;i^) rsyrobvi^b 'J* h^i^y, r-?DD/ 

9 v-fr t* £> ft v x {f^rtgf - ? y . mr 

l)y^^ftWi#t&£S£^^SL flx.tfx*py 
^ij3-;^y^f-;Ux-x;K lfl/^U3-y« 
yif;H-f/l-, .Xf-^TA'a— /K if;i/7/P3- 
/K y°W)VT)V3-)V^ 71-)VTlVn-)Vtc}iX'0 . 

5aa?g Sr * tr-J— & fc* T«K±(c%-fcaWi Lfcftfc 8 
0~1 4 0°CT'l 0—6 04Ha$aBW-ft Z t CiotS 

E»uia*-e#ft. 

[0107] jg«Jf ffl^-X NOM^flL ^— X hcfJ 
<^WK*»S-r6fcA. K8*£«5. £*>«, «IMK* 

ft 2 a o 36** ft . mm<r>t&& . ^jspbsv^ . a 

^fg. *S^»H^4»T-^-Tft„ ^^tphLTJi. 
A -y f-stco^^^yU b5ec0j^M^^PSrffl<,-> ft £ 
4. tf^xmLkCDtfrkli. 5 4 0-6 1 0°C 
eoi&ITCl 0-6 0$MB»f$LT«lft£fif5. 
£\ ««JWfl'<-.x h ififc* t> L < «»®&tttfWft4h&' 
*4*iSBMi. ft. iftlMfci^ftL, Jgfttt 
^•-x h^ciftRB^^-^ffMcOSco^^ <tft 

[oio8]m Lfcinm £ inimmmm+i-x m 



mutt, wmvfxk, mx,mm.zmuxmft*fid . 

HftteM&o? * h 'J --df fcixft i 5 tc. 

ft. ffll^vx^li. !8ftttM£#<0S8£.J:-?T. 
^'St>L<{i*->''Mcoi:*>^*>2rM«-rft. 4fc. 7 

w.mmt&ijm$:m^xi>&^. 
[0109] mimmt XT^^-swaB. r 

o^i'Sf^ I8ft«^ Srfflv ^ft ^ i: **T^ ft . 7c 

coiio] zcom&mzft&&mmi±. tztm. 

%&&mtft>tL&tf. zti^^x-m^-mmt l 
<, zcvmtLxiitzbjumwimr. 

fl\ iBSE7k«flr» ^n^y^yr. WT^W^ffl 

-c-tft. zKh<n+jrfrx-hm&&fc®.ttif i «mx'b&. 
mftgkmimvBx-iz £->xm%&-t>\ i-ioomw 

Am' <?5lB^)BSEBE*«a'S:ffl^T 0 . 1 — 3 0^ 

[0111] »ffiUfc«5tett^-X h*ffi(CK«5lM 

2rf£tf ft £ k J; . ^-^-yj^K^rtJi-rft it** 

(PVA) ^-fe^o-x^k'coM. *Sv^li, ^'J 
x^T-^ : 5ri:07 ■< )VJ»tf±if htlh . 
[0112] PVAJiOffMlfrffil&SJgfr'0 . 5~5« 

*Ufettfc7 0-9 0-CT'l 0-6 OtttmZiSi-f&Zt 

izz^xTiiftzm&Zitxfi o , ztiTmmwzTin 

mmZli. 1 — 3fi*%T'*ft„ £<0ttffl(c*4i:J6flE 
Srfij±-Tft . PVAiffiCi •oT!S^'(6l±-rfttf0 

mx-t- h<r)X'&ftmzmmt\?\±.-?z> t^i t^tih . 

[0113] ^'jixf;WJ7ntri/y. jjf'Jxf 
ft^rSt$>ft. 

[0114] Hfta. ^ftSP7>t jlMBtaP^^BMRafc: 

tt-t&mmmmzmmLx . 3®«£fT5j&»\ £<o«^. 

•CfcilWKWIftttfflf # ft . * fcK£lllS«tc**>8 
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arcs 4*>\ ^WTivii y *mmzm^ ^^ms&^iz 
coils} nmrtwi y t i/ctt. r 5 wc^&ffl 

»>i>,h fo^mm h\ hy^f-^y^ry^-^A 
t Fo^MM H, tyx^y-^rsy^ yx?y-/i^ 
T S y =5r t>W t>ti& . T;l^ y 7jQ§^coig|S(ia^ 
0. 0 1~1 0S3%. L<(iO. l~5fi* 

%t-& 4 . Tivfj vmmNii-t&t faimttmszti 

V\ 4fc. %ttl$«)%tt£KM;. 2 0~5 0'CTtT5i 

[ o 1 1 6 ] »:(=«Bfi»*fc-c««*ff 3 . msmm% 

[0117] ^7^aHE±(=y«^-yjDX^S«^li, 
5 4 0-6 1 OTJtfJfflJKT'l 0-6 0^BI«»fC«« 

[011814^ tLt<D!£^Sft, %flL «BSO* 

m+fc. «». "fmEMsoamv* 5o-3oorjp 

[0 119] 

**. HiS^I. JtRtiWoaS (%) liWCikfcfe'flrv^ 
[0120] SIMM 1 

Sr**i«i4 0%?§?l5i3:4 i dtol-^U JKfHLSr** 
<i>6 0"C4TDP»L. WO!ifJ7^fl:S)l?^ 

[0121]?§& :^77fD5^hy 
^y-7 : 4 0%0;><?T?y/M& (MAAK 3 0% 
<n*+)V*9T9 Vl<—b (MMA) fej;^3 0%^ 

(st) a^&4*a£tt«#/i^^*£*f 
lto. 4^a<^^y v^p^^T^yi— h (gm 

A ) &-HHDKJ£$^«S J F%^S4 3 0 0 0 , ffiStt 
9 5<?5J3ottt^y V. 

[0122] ^v?»ifc££S4Tiftfl)U BdKU^t* 
[0 123] *8gt'b7/PAljjij£ 



N 4 0„ #7*3 80. 45) 0. 2MM% 
JJBdfU"?»«: 4 9. 3fi»% 
t77:TPA330 ( B*flaEtHS : h'J^fo-^ 

rn^yhyr^yp-h • tf^r^ HPO) l 
9. 7SS% 

BHttftl : 0 7 (f-Atf-r^-itg! : 2 - 

*^.-l- [4 _ (^^^.jj.) 7x -;H 

^t^TDAVy) 3. ifi*% 

mm\: DETX-S ( B*fl££ttH : 2, 4-iW 

^fwvhv) 3. m*% 

mmsrn :epa< B*-ftnas : p - ^ */vr 5 y 

S,l.#Kxf^xxf^) 1. 6fii% 
"JUSA : i?7*^-)V7 ? V— f- ( D B P ) 2 . 7*4% 
igSttBlJ : S i 0 2 /BK2- (2-^hdf^Xhdf^) X^- 
)VW& (M&l 5S&%) 6. 3MA% 
m%:iJV^y^"7 9YV 14. oa*% 

( 1 ) £7 5 gjSflnU 3*o-5-T"%-toTM 

-T4c i: izx^Tffimm&tm^-x v *®&Ltz. a 

[0124] jfjxm*. ( 1 ) 

Li 2 0 9%. S i 0 2 2 2%. B 2 0 3 33 
%. BaO 4% > A1 ! 0 3 23%. ZnO 2%, 
MgO 7%. ¥mim2. 6um0&mW&&. Tg 

(tfjxmm) 4 8 0'c. ts (mtfi.) 5 2 or. 

mm&mm 79X10-VK. gS(436nm) 

x-nmmmi. 59. 

[0125] m^mffimtfjxmwLt lx .*mx2 

4 0X3 0 0mm (A4t-fX) (»ft? 

aiPD-200) zmrnvti. « 

^ fc LTS3Ktt^-X h =&fflV 7 * h y V 

^•6/<mt3j:t/b 0 -y^-2 2 0//m. JSS80//m, Mfig 
»JI* 6 mco 2 Si^X h 5 >f 7°««HS:ffM . 
[0126] JaTt^-TfflBKW^b't 7;l^A 2 

*Ali:H«<OSfefrT#«Ls A2£50g£T!Bfc^ 
-ttf7*%tt ( 2 ) 8 5 g fc £ 3#n-5-£fflwc 

[0 127] tit'h^M2«« 

N 4 O.*fi380. 45) 0. 2«S% 

tfv-vmffi. : a i tm— co^o-^mm 5 2 . ss*% 

: T P A 3 3 0 ( Qtttmm : b 'J^fn-^ 
7°u/-<>bVT7V\s-b ■ tf< 7r^f HPO) 1 
0. 5fiS% 

BBMB:-f^a7907 (^W^-^fcK: 2- 
^^-1- [4- (^-?-;^3j-) 7i-;H 
*7tUy7D/VV) 4. 011% 



(13) 



fflfflW-l 0-1 88825 



mm-, detx-s (Bwmnm-. 2. a-v^ 

)Vtt**rvhy) 4. oma% 

mrnmrn :epa< B*imwm ■. p - ^ f-^r 5 y 

$MIif^xxf;H 2. os*% 

~*1MM : b (DBP) 3. 5M% 

iifi&^J : S i 0 2 /Pl?2- (2-7> 3-^:1:}-.=^) x^- 
/l« (i§«l 5M»%) 8.3*4% 

^7/fn5^by 15. 011% 
( 2 ) 

ifflJjJt Bi 2 O s 27%, Si0 2 14%, B 2 O a 1 
8%. BaO 14%. A 1 2 0 3 4%. ZnO 21 
%. Na 2 0 2%. ¥^Sfl3. 4/zmc7)^im 
*.Tg 4 8 6°C. Ts 5 3TC. ^3S« 7 
5X10-7/° K. gl (4 3 6nm) T'<DS#r^ 
1.75. 

[0128] n^titcmmmm^-x i- * 3 2 5.x -y 

m^itx^-^nmtm&^zx^ximLtz. z<oio 
iztxmzimmmm^-xhm^mz. ±a*^i 5m 

mtitf-otz. SS3fei(il OOOmJ/cm' T'&o 
[0129] ftWLL^JMiCPSMfflJSfttt^- 

X&i&Uz. 

[0 130]«tvc, 7thvx^^UiffiKl 
5 mW/c m* aj*^®«ff7Klg*T-C^hiKII^L^. 
Sftfitel 000 OmJ/cm 2 X'foitz* ~?X7i±m 

[0131] ( 1 ) e-y^-2 20jt/m, H1B5 0 ju mcD 

2 0 0// mOMffiJBCKfflV ">fc ) „ 
[0132] (2) h'-y^-l 5 0jum. HiH2 0jum<7> 

180 m mOM^RJltCfflV ^tz ) . 

[0133] 3 5'Ctfl^Lrt:* yi^y-zi-r 

SViOO. 2fi*%<D7fc?§fi££ 1 5 0Wy^7-fl, 

[0 134] Z<r>Z.ol,zLXWzmv.*. ^+t'5 7 
0rT3 0^ra^)S^fVK SgffS&iZ/PIM^&L 

MmLvr-mmizm^tzmmnmmwmizX'i 
x. mmmz. ±.mn&. thwl 

$J5tU 3V>7°)l-(D¥mmZM-\iiLfz. &tzMf&&<7) 



[0135] mmim&Ltz^mmcomm^com&com 
%h*>. # (r> imm-^m-^. R^st^ 
(gk * (b> izmLxhmmoimftZfiitzik. m 

Jft(5 00'C. 3 0^) Srfi^. 3fe<7}3*fttt£fiJf5t<9 
[0136] fiMTOJilTOIS^cfcoT^Mt^. ft 

xmrnn-o. \fxm, ®m2o oumcommmm^m 

JBWC . 7thU Vmt,z£ 0 , ^)£f*JI^ 1 OjunKTJA' 
^.«fiSS:?BBgtfc. tI(J:e7fl5 0//m, ^60 
/im^tiOt b°-yf-2 2 0/xm, Hlff8 0^mtf0tc7)i: 
tf>2«&£fl«L*:. 

[0137] <*£>(c. «©fMt^H5B«±tcMS« 
ti^-Xb£2 0;tzmM?|jU 4 3 0-CT2 0#H«& 

wm&mi-mizwmtzxo izmTt-^mmmzm 

[ 0 1 3 8 ] HUBS?*. <fctftfffi«ffl#5.xffl5cfc: 
W.lZ%&£o{m^rb&LXttft%iW.L. 4 5 0t. 3 

o^®aL-c^7^*«&MihL^. *co&. mm 
m*mw.<n>m%& xx/h e 9 9%. x e 1 %co®-^^ 

<r>m\Z'nr>X7yX^T<X7°V4J^)V*-&$Lt? : it 

tz. zco^^Mzm&zmnLxmfnZft-ofz. 

*TB#i7)iWS$:*««^?±«0«3K«MC PD-200J 

[0139] PiMiOf"J*^cJ:?>«ft^vIfe. StSIt* 
^OX^C(i : &<, m*l&&ffXfo-ofz* »St±b".yf-2 
2O^m^i,W15 0cd/m ! . h°-yf-15 0^m 
<0tc0T'8 0 c &/m*X'fo-?tz. 

[o 140] m$m2 

MMitmmizPDPZim. mmLtz. m&zmuz 

[0141] tfyXfm ( 3 ) 

m&L Li 2 0 7%. Si0 2 2 3%. B 2 0 3 33 
%. BaO 4%. CaO 4%. A 1 2 0 3 1 9%. 
MgO 6%. ZnO 3%. Zr0 2 1%. 
S2. 6vmCr>3mVt%i3i. Tg 485°C. Ts 5 

2 5-c. mwm<m 75x10-'/" k. g K43 

6 nm) VOmiftmi . 58, 

[0142] m&comtftLizx §mft*osfe. i^6Sc^ 



1 
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2 0//m^tC0f'l 5 0c d/m 2 . tf«yf-l 50//m 
<0i>OT8 0c d/m 2 T&o>t. 

JSofett^-X hM7|5J8i^<7)SS3l£4£ U/cm't Ufc 
£11 1 (cjjr$\ 

[0 144] *«b*b^;PA3fflfig 
**SS« : xr^IV (r/IWI^ fl59WC l4 H t0 
N,O^fi380. 45) 0. 211% 
JKU V»« : A 1 tlH-cO^U 5 3. 5*4 

% 

: MGP — 400 : N, N. N' , N' -fN5 
( 2-b HD^fi/- 3-^^?'Ja4r^Tnt;P) ^'J 
^y/Dtl/yyTSy 2 0. 0*4% 
mthM : -f .3.7*3 6 9 ( f-Atf-f ^-ftM : 2 - 

^yv : ^-2-y^^;PT$y-4' -^;U7*uyy 

f07xyy) 7. 0*4% 

iiJSSPJ: DETX-S ( B*ftg|gttH : 2, 4-^'xf- 
^f^tVhy) 7. 0114% 
"JSlffl : J/Vt^7^l/-h (DBP) 2.3**% 
^V/fD5^hy 10.0*4% 

<, ^ttAWT*-5 3t. »j£(i;e-y^2 2 0//m(7)i, 
tfOT'l 50cd/m 2 . f-yf-1 5 OAimCOtOf 8 0 
c d/m 2 T*#>ofc. 
[0145] HMCT4 

( 4 ) Lfc £0M±Xffc0!l 3 |3l«tc p D P *W 
[0 14 6] tiJXWfi. (4) 

fflffc Bi 2 0 3 38%, SiO z 7%. B 2 0 3 19 
%, BaO 12%. Ali0 3 3%, ZnO 21 
%.Tg 476^ Ts 5 2 5-C, &K3RffiJ&7 5 
x 1 0" 7 /° K. 

[0147] RSHttOiWmc J: S*83fc#:<9;rlfe. ROT 
tW>Xjft«* < . ^«±^»T'fc -5 £ . JSSBi b -y f - 2 
2 0xtmc7)i,c7)-Cl 50cd/m 2 . byf-1 50//m 
C0t<5OT8 0 c d/m 2 T'$>-?7t. 

[0 148] »£0lj5 

PHEffl^5^»**^r5xtt* ( 3 ) fcieeL^Jsw- 

tt*tt«4i:|B|«(CPDP*fts»L WttUi. t&££3; 

OX^C« J 9:<» f^illWCfcofc. »K«tf-yf-2 2 
O^mCOt^O'Cl 5 0 c d/m 2 , b° y f- 1 5 0 # m<7) 
tOT'8 0 c d/m 2 Tfe-5jt„ 
[0149] H*£^J6 



SSL WW US. t&**miC3jr*\ 
[0150] *t8b'b ?;WA4fflj$; 

1 1 4 o o o ) /a vy?y-imm m 

Jg2 0*4%) 94. 6*4% 
~*IW8\ : yyf;P7 ^ U— h (DBP) 1 . 6*4% 
mffffl: S i0 2 /p|g2- (2-7-b^^Xh^^) xf- 
A*» 5*4%) 3. 8*4% 

<. $mi±&&X'b~>fc. »JK(±t<y^-2 2 O^m^t, 
W150cd/m ! . e-y^-l 5 0xxmtOtWT'8 0 
c d/m 2 T£>o>t. 
[0151] £ft0«7 

[0152] # 5*»3fc ( 4 ) 50. 0*4% 
SfefflS: Ti0 2 (1*) 83: TR-5 0) 

5. 0*4% 

W?mffi : X^Hr;WO-*/x.>l'b**:*-/l^K 
(?gj&5 0*4%) 2 0. 0*4% 

mum ■. s i o 2 /mm- (2-yh^^xhdf^) 
ami 5*4%) 5. o*4% 
& t> ixtzmffim±izaT<vmimm b t ? ;u a 5 

£ 8 0 g t ( 3 ) 7 0s *^=5rl» HfiffliSiK 

?FM^If5t4«i4 0 0m J/c m 2 T'S>o^. 
[0153] qffHSb'b ^/UA5M 
^MS©JRS«J 1 : JLh*7"-;W 3039 (BASFftS: 
2 -Xf-;L-^^- 2-y7/-3, 3-y'7i-;l^ 
T^UU-h) 3. 1*4% 

Sl^f-lglSiRfl 1 2 : *C- y ^ y/P- 7 0.02 *4% 
«i1««C«l3 : 1, 2. 3-<^VhUrV-^ 
3. 9*4% 

: HMCT1 fcra-O^U^JBSa 4 6. 8* 

4% 

^/•7-:MGP400:N, N, N' , N' -fh5 
( 2 - b H odf ^- 3 ^ 7 LJ o4f h*;U ) 
jj-^r^neixyiV'TSV 18.7*4% 
rai^J : 4 )V*f*z.T 3 6 9 ( f-A^ df-ft* : 2 - 

^y^w-2-^f-;ur$y-4' -W7*'jyy 
fo7xyy) 7. 5*4% 

ti.®PJ: DETX-S (HaMISBffiH: 2, 4-^Xf- 
0. 7*4% 

*-^#±SPJ : b Yu^ JV^iJ ^^-)V^-f)V 7 . 5 
*4% 

"TilfFJ : V*?^)V*7 9 Is— h (DBP) 1.8*4% 
: #V?7fn5? 9.9 8*4% 
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(ih , -yf-2 2 0/imcO^£0T180cd/'m2. fcT-yf- 
1 5 0ximcoi,<7)T'9 0cd/m 2 TJ>->>t„ 

coi54] mmms 

. ofc. 2 0 

^m(OtOT18 0cd/m 2 , t'/f 1 5 
SI 



COT 9 0 c d/m2TJ>-5/£. 

[0155] smm 1 

IMM& L?IHt*ftJft LfcJ^HiHltW 1 1 RKfc L 

fc. fflJS{ib'-yf-2 2 0//mc7)i><7)-C-130cd/ 
m 2 , t-yf-1 5 0wmcO^c7)r-7 0c d/m 2 T'$>o 

[0 156] 
[**!] 









mm 2 










3MM17 


mum 8 








1 5 5 


1 50 


1 5 3 


1 55 


1 54 


1 56 


1 5 5 


1 5 5 


1 52 




C/i m) 




















2Z0 


±343 Lt 


5 0 


5 2 


5 0 


5 0 


5 0 


52 


50 


50 


50 


/j m 


<fi m) 






















¥tt«Lh 


5 8 


8 3 


5 5 


5 4 


6 0 


5 6 


55 


55 


5 6 




in m) 






















TffiteLb 


7 2 


8 a 


7 0 


7 2 


7 5 


7 8 


8 0 


8 0 


7 3 




(pm) 






















Lt/Lh 


0.8 9 


0. 83 


0. 9 1 


0. 93 


0. 87 


0. 89 


0. 90 


0. 90 


0. 9 1 




Lb/Lh 


1. 29 


1. 32 


1.27 


1. 33 


1. 25 


1. 39 


1. 45 


1.45 


1. 33 






1 0 


1 1 


1 1 


1 1 


1 1 


1 1 


1 7 


1 0 






(/im) 
























O 


O 


O 


0 


O 


O 


O 


O 


5 3% 




mm* 


1 30 


1 2 5 


1 28 


1 30 


1 2 8 


1 3 0 


1 3 0 


1 3 0 


1 2 8 


t 'if 


(Aim) 




















150 


±ffifflL t 


23 


2 5 


2 3 


2 3 


2 5 


2 3 


2 3 


2 3 


2 3 


m 


























30 


34 


30 


3 0 


3 2 


3 4 


3 0 


3 0 


3 0 




(/im) 






















TlttLb 


4 2 ; 


5 3 


40 


4 2 


5 0 


4 E 


5 5 


5 5 


4 4 




</i m) 






















Lt/Lh 


0. 77 


0. 74 


0. 7 7 


0. 72 


0. 74 


0. 7 7 


0. 77 


0. 77 


0. 77 




L b/Lh 


1.40 


1. 56 


1.33 


1.31 


1.47 


1.53 


1.67 


1. 67 


1.47 






1 0 


1 1 


1 1 


1 1 


1 1 


1 1 


1 7 


1 0 






(// m) 
























° : 


O 


O 


O 


O 


O 


O 


O 


65% 



[0 157] 

P£*©ife 9 J: < wrcs 4 i 3 . rWciO* 
[BliBOTlB**aW] 

[Hi ] *fra<oPDPo«je*^PDPBfBiaT* 



[H2] f£*<^ACSPDPcOffjt£^-PDP 

[ m 3 ] fii5ftc9X ? 'J - y EMSI&fc: J: r> Tft* LfcHft 
[04 ] *^coHa^«$r^-rilffi»rffillTS)l». 

1 : BU®^*7X^^ 

2 : mwmnftm 
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[HI] 




at*** 



i o : mmm 



[02] 




[03] 




m3 



[04] 
14 Lt 



